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^ p<.iiiiinci>t to the Claims; 

This listing of Ihc claims will replace all prior versions, and listings, of claims in the 
application. 

l istin g of Claims: 

Claim 1 (Currently amended). A method of reconstructing images from data 
provided by at least one detector, comprising the steps of: 

rotating a scanner in aLkasyme.*^ curve within a plane about a stationary 

object while scanning flie object; 

scannuig the object along a line transversal to the plan eofs.id at least one cug g 

with th e s oonncr ; 

ci^rin p least 1 rnn^.heam (CS\ nroicction in men^oiy at a time; 

,1 ii |i | „ hmilynflinTt] f^'*^'>-^^^r^rrc^.c.nT^strac^m<^^, 

. .^nvnUuior K...^ .hift invariant FiH^roH Rn^V Projection ffB El 

pjann ^ftl^e at le" «^ c"tvB: and 

,,..i^ri^n updaliim tlir 'mw^ nf t)ir -jr-'^ -^r"* r^"Struct 
Fece««™eri«g an exact image of the scanned object with the a convolution based FBP 

(FiUoioJ D>ttU rrojminn) algorithm-t 

steftBg^v^least^l-«e«e49ea«KGB>i?re!e6ti 

asffl&oH^f ^ n ily oFlinoo f o i ll m bt c p of rcoop n t ni rT iHgr 



2 

PAGE 3f16'R(»DATV1/200t 2:12:07 PM (Eastern Daylight Tiine]'SVR:USPW 



SEP-01-2006 FRI 02:33 PM BRIAN S STEINBERGER PA FAX NO. 321 633 9322 P. 

ApplNc: 10/523,867 Ally. Dkt: UCF-456US 

Claim 2 (Original). The melhod of claim 1. wherein the single curve includes ihe step 
of: 

rotating a C-arm device about a portion of the object. 

Claim 3 (Original). The melhod of claim 1 , wherein the single curve includes the step 
of: 

relating a gaiitry about a portion of the object 

Claim 4 (Original). The method of claim 1, wherein the single curve includes the step 
of: 

rotating between approximately 5 degrees up to approximately 360 degrees. 

Claim 5 (Original). The method of claim 4. further comprising the step of: 
rotating over approximately 360 degrees about the object. 

Claim 6 (Original). The method of claim 1, wherein the rotating and the subsequently 
scanning the object include the steps of: 

moving a table supporting the object through a C-ami device and rotating the C- 

arm around tltc object. 
Cltum 7 (Canceled). 
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Claim 8 (Previously presented). The method of claim 1, wherein the Step of storing at least 
1 cone beam (CB) projection includes the sleps of: 

storing approximately 2 to approximately 4 cone beam (CB) projections in memory 

at a lime. 



Chim 9 (Canceled). 

Claim 10 (Original). A method of reconstructing images from a planar curve scan and a 
line scan of an object, comprising the steps of: 

(a) coUecting cone beam (CB) data from a detector during the planar curve scan 
and the line scan oflhe object; 

(b) identifying lines on a planeH intersecting the cone beam, wherein the step (b) 

of identifying lines includes the steps of: 

(bi) if the x-ray source belongs to the line scan, project the planar curve 
scan onto U and choose a discrete set of lines tangent to that projection; 
(bii) i f the x-ray source belongs to the planar curve scan, project the planar 
curve scan onto n and choose a discrete set of lines parallel to that 
projection; 

(c) preprocessing and shi ft invariant filtering said data along said lines, wherein the 
step (c) of preprocessing includes computing the derivative (,0/ds)D^{y{s),Q), 

wherein 

s is parameter along the scan path, which determines point yis) on the said 
path, 
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Dyiy,&) is the cone beam transfonn of / corresponding to the x-ray 
source located at the point y and the direction 0 , 
/ is a ftinction describing the object being scanned; 

(d) back projecting said filtered data to form a precursor of said image; and 

(e) repealing steps a, b, c, and d until an image of the object is rcconslnictcd. 

Claim 1 1 (Original). The method of claim 10, wherein shift-invariant filtering in step (c) 
includes convolving the derivative id/ds)D^{yis),®) with kernel l/sin^ within a 
mtering plane containing yis) and a line, jdenlified in step (b) above, where y is polar 
angle in the plane. 

Claim 12 (Original). The metiiod of claim 10, wherein the planar curve scan includes: 
a complete circle about the object. 

Claim 13 (Original). The method of claim 10, wherein the planar curve scan includes: 
less than complete circle about the object. 

Claim 14 (Original). Tlic method of claim 10, wherein the back-projection step (d) 

includes the steps of: 

(di) fix a reconstruction point x , which represents a point inside the object being 

scanned, to reconstruct the image; 

(dii) If s belongs to /(;c) , then the said filtered CB data affects the image al x and 
one performs Steps (diii) to (dvii). If s is not inside the interval /(*) , then the said 
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filtered CB data is not used for Uic image reconstruction at x and go back to step 
(di) and choose another reconstruction point, here 

I{x) is the parametric intenral conesponding to the section of the scan patli 
bounded by the Pl-linc of x ; 

Pl-line of X is the line segment contaiiung;c , one endpoint of which belongs 
to the planar curve scan, and the other endpoint of which belongs to tho line 
scan; 

(diii) find the projection x of x onto a detector plane DPis) and unit vector 

which points jjom yis) towards x \ 
(div) esUmate a value of <t>is,^(s,x)) , where <l>(s.^(^,*)) is the filtered CB data 
corresponding lo the source position locatetl at the point y^s) and direction ^(5, ;c); 
(dv) detciininc contribution from filtered CB data to the image being reconstmcled 
at the point jc by multiplying 'Hs,Pis,x)) by a weighting factor; 
(dvi) add the said contribution to the image being reconstructed at the point x 
according to a pro-selected scheme; and 

(dvii) go to step (di) and choose a different reconstruction point x . 

Claim 15 (Original). The method of claim 1 0, further comprising the steps of: 

storing approximately 2 to approximately 4 cone beam (CB) projections in mcmoiy 
at a time; and 

using one family of lines for each x-ray source position for the step of filtering. 
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Claim 16 (Original). A method of computing images derived from aplanar curve scan 
and a line scan, comprising tlic steps of: 

(a) collecting cone beam (CB) data from a detector during a planar curve scan and 
line scan of an object; 

(b) identifying lines on a planell intersecting the cone beam, wherein the step (b) 
of identifying lines includes the steps of: 

(bi) ifthe x-ray source belongs to the line portion ofthc scan, project the 
planar curve portion of the scan onto U and choose a set of lines tangent to. 
that projection; 

(bii) ifthe x-ray source belongs to the planar curve portion of the scan, 
project the planar curve portion of the scan onto FI aiid choose a set of Imes 
parallel to that projection; 
(c) preprocessing and shift invariant filtering said data along said lines, wherein the 
step (c) of preprocessing includes computhig the derivative of D^{y(,s),&) with 
respect to 0 along a direction non-parallel to the plane dctcatmincd by y{s)md a 
filtering line, the said plane being a filtering plane, here 

s is parameter along the scan path, which determines point y{5) on tho said 

path, 

Df{y,&) is the cone beam Uransform of / corresponding to Ihe x-ray 
source located at the point y and the direction 6> , 
/ is a function describing the object being scaiuied; 

(d) back projecting said filtered data to fonm a precursor of said image; and 

(e) repeating steps a, b, c, and d until an image of the object is reconstructed. 
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Claim 17 (Original). The method of claim 16, wherein shift-invariant fillering in step (c) 
includes convolving the daUi D^(yis),e) wilh kernel l/sin(y) within a fillering plane, 
where y is polar angle in the plane. 

Claim 18 (Original). The method ofclaim 16, wherein shifl-invariant filtering in step (c) 
includes convolving the data D/>(5),0) with kernel within a filtering plane. 

whore y is polar angle in the plane. 

Claim 19 (Original). The method ofclaim 16, wherein shi ft-invariant filtering in step (c) 
includes convolving the derivative of D^iy{s),Q) with a kernel wiUiin a filtering plane, 
the derivative of D^iyis),©) is the derivative wilh respect lo © along a direction non- 
paiallcl to the filtering plane. 

Claim 20 (Original). The method ofclaim 19, wherein yis) belongs to the line portion o 
the scan. 

Claim 21 (Original). Tlie method ofclaim 19, wherein yis) belongs to the planar curve 
portion of the scan. 

Claim 22 (Original), The method ofclaim 16, wherein the planar curve scan includes: 
a complete circle about the object. 
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Claim 23 (Original). The method of claim 16. wherein tlie planar curve scan includes; 
less than complete circle about the object. 

Claim 24 (Original). The method of claim 16, wherein the back-projection step (d) 

includes the steps of: 

(di) fix a reconstruction point x . which represents a point inside the object being 

scanned, to reconslruct the imago; 

(dii)lf 5 belongs to /(;,), then the said filtered CB data affects the image at xand 
one performs Steps (diii) to (dvii). If s is not inside the interval /(x) , then tiic said 
filtered CB data is not used for the image reconslroction at x end go back to step 
(di) and choose another reconstruction point, wherein 

lix) the parametric interval corresponding to the section of the scan path 

bounded by the Pl-line of x ; 

PT-line of X is the line segment containingx , one endpoint of which belongs 
to the planar curve scan, and the other endpoint of which belongs to the line 
scan; 

(diii) find the projection i of x onto a detector plane DP(s) and unit vector 
/7(j,x), which points from yis) towards x; 

(div)estimatcavalueofcD(5,/?(..x)). where <l>Mis,x)) is the filtered CB data 
corresponding to the source position located at tlie point yis) and direction fiis, x) ; 
(dv) determine contribution from filtered CB data to die image being reconstructed 
at the point X by multiplying ^H^^fiM) by a weighting factor, 
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(dvi) add Iho said contribution to the image being reconstructed at the point x 
according to a pre-selccted scheme; and 

(dvii) go to step (di) and choose a different reconstraclion point x . 

Claim 25 (Original). The method of claim 16, further comprising the steps of: 
storing 1 cone boam(CB) projection in memory at a time; and 
using one family of lines for each x-ray source position for the step of filtering. 

Claim 26 (Currently amended). A method of reconstiucting images from data 
provided by at least one detector, comprising the steps of: 

scanning the object with a planar curved scan and a line scan by at least one 
detector; eiad 

crftrmf T at least one cone beam (C S\ projection in memory at a time: 
j,pp1^^»P_ n rr^«»;/^1■lt^^y^ Tiafiod sj^ift invariant Filtered Back Projection (TPP) 

algorith m to both the planar curved sc an and the line scan; and 

har.k pm jection ypdatine the image of the scanned ob ject to reconstruct an exact 

i ^\a^e of the scanned object with the convolutio n based shift invariant FBP algorithm 

usi ng at least one family of lines. 



gFjltered-Baek-Pro joction) n lgerithBH 

Claim 27 (Ori^nal). The method of claim 26, wherein the scamiing step includes the step 
of: 



FeeeastFueting-a n exact im aj 




o lutionbao ed-FBP 
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scanning by the planar curved scan before the Ihie scan. 

Claim 28 (Original). The method of claim 26. whcrcm the scanning step includes Ihc step 
of: 

scanning by the line scan before the planar curved scan. 

Claim 29 (Original). The method of claim 26, further comprising the step of: 
providing a C-arm device for the scanning of the object. 

Claim 30 (Original). The method of claim 26, further comprising the slep of: 
providing a gantry for the scanning ofthc object. 

Claim 3 1 (Original). The method of claim 26, wherein the planar curve scan includes: 
at least a full circle scan about the object. 

Claim 32 (Original), The method of claim 26, wherein the planar cwrve scan includes: 
less than a full circle scan about the object 

Claim 33 (Previously presented). Tlic method of claim 26. further comprising the step 
of: 

consecutively scanning the object with another planar curve scan and another line 

scan. 
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Claim 34 (New). A method of computing images derived from a planar curve scan 
and a line scan, comprising the stops of: 

using at least one family of linos for the step of recomlructing; 

applying a convolution based shift invariant Filtered Back Projection (PBP) 
algorltlim to both tlie planar curved scan and the line scan; 

backprojcctioa updating the imago of the scanned object to reconstruct an imago of 
the scanned object with the convolution based shift invariant FBP algorithm, wherein the 
step of backprojcction includes: 

(a) fixing a reconstruction point ;f ; 

(b) identifying a line seginenl containing the point x , whose one cndpoint y^ix) is 
on the curve scan, and the other endpoint y^^ix) is on the line scan; 

(c) for image reconstruction at x use that portion of the line scan cone beam data, 
which is on one side of yj,ix), and very limited amount of the line scan cone beam data, 
which is on the other side of y,Xx) ; and 

(d) repeating steps a, b, and c for all points x , where image reconstruction is 
desired. 
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